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© Polypropylene resin composition having Improved coating property. 



© a polypropylene resin composition comprising: 
(A) a composition of 

a (a) a crystaJUno othytone-propylene block copolymer, 
(b) a thermoplastic elastomer having a substantially saturated main chain, and 
(c) an Inorganic finer. 

m < B > 

O 0) a hindered nitrogen-free phenolic antioxidant; 

GO n nitrogon-contoJrtmg hindered phenolic antioxidant 
(r) a benzotrtazcHe ultraviolet absorber; and 

<f Crv) a hindered amine tight stabilizer having a molecular wolght of $00 or mere or having no N-H bond and 

Q having a molecular weight of less than 500, or 

0') a hindered phenolic antioxidant; 
CL (in an organic sulfur type-antloxMant: 

and 

rjli") a hlndorod amino fight stabilizer having no N-H bond. 



LU 



Xerox Copy On U* 



I 



BP 0 437 096 A2 



POLYPROPYLENE RESIN COMPOSITION HAVING IMPROVED COATING PROPERTY 



BACKGROUND OP THE INVENTION 

1. Field of the Invention 

s The present Invention relates to a polypropylene resin composition having an excellent coating property 
oitor a plasma treatment, and en excellent weathering resistance, which Is especially useful for a bumper. 

2. Description of the Related Art 

io A polypropylene resin Is widely utilized Tor automobile parts and various Industrial parte, due to Its 
excellent chemical properties, physical properties and moldablflty. and further, its light weight and relatively 
low cost In particular, the use thereof for automobile bumpers is now widespread. 

In general, automobile bumpers were used without a coating or when entirety coated, but a partially 
coated product, U>„ having a portion unoootod, has become popular from the viewpoint of the design 

is demands, and accordingly, a weathering resistance In addition to an excellent coating property Is now 
required of the polypropylene resin. 

In general, a bumper made of a polypropylene resin was coated by the following method. Specifically, 
the surface of the bumper was washed with a halogen-based organic solvent and given a primer coating, 
and then a top coating was applied over the primer coating. 

20 Currently, to reduce costs and Improve productivity, a method Is now widely used which comprises 
washing the surface of a bumper with a halogen- baood organic solvent and subjecting the surface of the 
washed bumper to a plasma treatment, instead of applying the primer coating, and (hen applying a top 
coating over the plasma treated Surface. 

Nevertheless, when the bumper washed with an organic solvent is immediately praced In a plasma 

26 treatment tank, an organic solvent vapor voIatiHzed from the surface of the bumper inhibits the generation of 
the plasma, and thus an effective plasma treatment cannot be conducted. Accordingly, the organic solvent 
present on the surface of the bumper Is removed in a high temperature atmosphere, prior to the plasma 
treatment 

A polypropylene resin was blended with, for example, various antioxidants and tight stabilizers, to 
so enhance the weathering resistance and light stabi&ty thereof, but when such a polypropylene resin Is 
molded into a bumper, washed with a solvent end dried In a high temperature atmosphere, these 
antioxidants and light stabilizers often bleed out onto the surface of the bumper during the above steps, and 
this brings a problem in that the plasma treatment of a bumper does not improve tho coating property. 

ss SUMMARY OF THE INVENTION 

Accordingly, the objects of the present invention are to eliminate the above-mentioned problems of the 
prior art and to provide a polypropylene resin composition having an excellent weathering resistance and 
having an excellent coating property after a plasma treatment 
ao Other objects and advantages of the present Invention will be apparent from the following description. 

In accordance whh the present invention, there Is provided a polypropylene resin composition compris- 
ing: 

0) 100 parts by weight of a composition of 

(e) 45 to 88% by weight of a crystalline ethyJenepropylene block copolymer. 
45 (b) 1 0 to 35% by weight of a thermoplastic elastomer having a substantially saturated main chain, and 
(c) 2 to 25% by weight of an Inorganic tiller; 
(II) 0.03 to OB part by weight of a hindered nitrogen-free phenolic antioxidant: 
Oil) 0.03 to 0.6 part by weight of a nitrogen-containing hindered phenolic antioxidant; 
(rv) 0.03 to 0.5 part by weight of a benzotriazole ultraviolet absorber; and 
so (v) 0.05 to 1.0 part by wolght of a hindered amine light stabilizer having a molecular weight of GOO or 
more or having no N-H bond end having a molecular weight of less than 500. 

In accordance with the present Invention, there is also provided a polypropylene resin composition 
comprising: 

(0 100 parts by weight of a composition of 

(a) 45 to 80% by woight of a crystalDns ethylene propyl one block copolymer. 
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(o) 15 to 30 % by weight Of 0 thermoplastic elastomer having a substantially saturated main chain, 
and 

(o) 5 to 25% by weight of an Inorganic Hilar, 
(ii) 0.03 to 1.0 part by weight of a hindered phenolic antioxidant; 
{ill) 0.01 to 0.5 part by weight of an organic sulfur type antioxidant; and 
(iv) 0.05 to 1.0 part by weight of a hindered amine light stabilizer having no n-h bond. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the polypropylene resin composition according to the first embodiment of the present invention, the 
woathoring resistance is made compatiblo with the coating property after a plasma treatment through the 
use, eg an antioxidant, of a nitrogen-containing hindered phenolic antioxidant In combination with a hindered 
phenolic antioxidant not containing nitrogen, and at the same time, the use as a light 3toblnzer of a hindorod 
amine having a molecular weight of 500 or more or not having a N-H bond and having a molecular weight of 
less than 500. 

In tho polypropylene rosin composition of tho present Invontlon, the proportions of the individual 
ingredients are as follows. 

The contents of the crystalline ethylene-propylene block copolymer, thermoplastic elastomer and 
Inorganic finer are 45 to 88% by weight (preferably 55 to 80% by weight), 10 to 35% by weight (preferably 
15 to 30% by weight), and 2 to 25% by weight (preferably 5 to 22% by weight), respectively, baaed on 
100% by weight in totaf of the crystalline ethylene-propylene block copolymer, thermoplastic elastomer, and 
inorganic filler. 

When tho crystalllne-propytone block copolymor content is lees than 45% by weight, the fiowabJilty of 
the polypropylene resin composition becomes poor, which makes the molding difficult On the other hand, 
when the content la more than 88% by weight a molded article having a wen balanced rigidity and Impact 
resistance cannot be prepared. 

When the thermoplastic elastomer content is less then 10% by weight, tho Impact realstanoo of the 
molded article becomes poor, and when the thermoplastic elastomer content is more than 35% by weight, a 
molded article having a required rigidity cannot be obtained. 

When the Inorganic finer content Is less than 2% by weight, a problem arises in that the rigidity of the 
molded article is lowered* and when the content is more than 25% by weight the Impact resistance of tho 
molded article Is lowered. 

The contents of the hindered phenolic antioxidant not containing nitrogen, nitrogen-containing hindered 
phenolic antioxidant benzotrfazole ultraviolet absorber, and hindered amine tight stabilizer are as follows. 

Specifically, the hindered phenolic antioxidant not containing nitrogen, nrs^gen-containing hindered 
phenolic antioxidant benzotrfazole ultraviolet absorber and hindered amino light stabilizer, respectively, 
have the following contents based on 100% by weight in total of the crystalline ethylene-propylene block 
copolymer, thermoplastic elastomer, and inorganic filler. 

(a) Hindorod phonotic antioxidant not containing nitrogon 0.03 to 0.8 part by weight (preferably 0,1 to 
0.4 part by weight) 

(b) Nitrogen-containing hindered phondio arrtloxidant- 0.03 to 0.6 part by weight (preferably 0.1 to 0,4 
part by weight) 

(c) Berizotriazcle ultraviolet absorber 0.03 to 0.5 part by weight (preferably 0.1 to 0.4 part by weight) 

(d) Hindered amine light stabilizer .... 0.05 to 1.0 part by weight (preferably 0.1 to 0-8 part by weight) 
When the content of the hindered phenolic antioxidant not containing nitrogen, nitrc^en-containing 

hindered phenolic antioxidant benzotrtezole ultraviolet absorber or hindered amino fight stabiBzor is loss 
than the above-described content range, the weathering resistance is too low, and when the content is more 
than the above-described content range, the above-described antioxidant or the like often bleeds out and 
thus the coating property Is poor. 

In the polypropylene resin composition according to the second embodiment of the present Invention, 
the weathering resistance is made compatible with the coating property after a plasma treatment through 
the use, as an antioxidant of a hindered phenolic antioxidant in combination with an organic sulfur type 
antioxidant and at the seme time, the use as a Ught stabilizer of a hindered amine not having a N-H bond. 

In the polypropylene resin composition according to tho second embodiment of the present Invention, 
the proportions of the Individual ingredients are as follows. 

The contents of the crystalline ethylene-propylene block copolymer, thermoplastic elastomer and 
Inorganic filler are 45 to 80% by weight (preferably 55 to 73% by weight), 15 to 30% by weight (preferably 
20 to 30% by weight), and 5 to 25% by weight (preferably 7 to 20% by weight), respectively, based on 
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100% by weight in total of the crystalline ethylene-propylone block copolymer, thermoplastic olastomcr, and 
Inorganic tiller. 

When the crystalline-propylene block copolymer content la less than 45 % by weight, tho ftowablllty of 
the polypropylene nesln composition becomes poor, which makes tho molding difficult On the other hand. 
s when the content Is more than 80% by weight, a molded artlcio having a well balanced rigldhy and impact 
resistance cannot bo prepared. 

When the thermoplastic elastomer content Is less than 15% by weight the Impact resistance of the 
molded article and coalabilily becomes poor, and when the thermoplastic elastomer content la more than 
30% by wright a molded article having a required rigidity cannot be obtained. 
to When the Inorganic filler content Is lose than 5% by weight, a problem arise* in that tho rigidity and 
cootaWHty of the molded eroclo are towered, and when the content is more than 25% by weight, the impact 
resistance of the molded article ie lowered. 

The contents of the hindered phenolic antioxidant, organic sulfur type antioxidant, and hindered amino 
light stabilteor based on 100% by weight In total of the crystalline ethylene-propylene block copolymer. 
75 thermoplastic elastomer, and Inorganic finer are as follows. 

(a) Hindered phenolic antioxidant ~ 0,03 to 1.0 part by weight 

(b) Organic sulfur type antioxidant ... 0.01 to 0.5 part by weight 

(c) Hindered amine light stabilizer having no N-H bond ... 0.05 to 1 .0 part by weight 

When the content of the hindered phono He amtoxtdam, organic 3ulfur type antioxidant, or hindered 
so amine light stabilizer Is less than the above-described content range, the weathering resistance is too low, 
and when the content Is more than the above-described content range* the above-described antioxidant or 
the (Ike often bleeds out and thus the coating property la poor. In addition, when tho contont of tho organic 
sulfur type antioxidant is more than the above-described content range, the weathering resistance is 
decreased. 

2G Each Ingredient of the composition of tho present Invention will now be described*. 

The cry alanine ethylene-propylene block copolymer has an othylono contont of 6 to 25% by weight 
(preferably 6 to 20% by weight) and an MFR (melt flow rate) of 10 to 7D g/10 min (preferably 10 to 45 g/10 
mtn). 

When the ethylene content is lose then 5% by weight, the Impact resistance of a molded article 
aa prepared by molding the propylene resin composition of the present invention is unfavorably lowered, end 
when the ethylene content Is more than 25% by weight, the rigidity of the molded article Is towered. 

When the MFR value is less than 10 g/10 mln. the moldabflity is poor and the appearance Of the 
molded article Is also poor, and when tho MFR value is more than 70 g/10 mtn. the disporsl Willy of tho 
thermoplastic elastomer or the like becomes poor, and thus the impact resistance is lowered. 
as The main chain of the thermoplastic elastomer must be in a substantially saturated stele. Specific 
examples of the thermoplastic elastomer include hydrogenated products of ethylene-propylene copolymer 
rubbers, Otfrylono-propylono-dlono torpolymer rubbers, ethytene-butene copolymer rubbers, styrene-butadl- 
ene or styrene-isoprene block, or random copolymer rubber. TTtese rubbers may be used alone or In any 
mixture thereof . 

40 Examples of the inorganic filter include talc, calcium carbonate, calcium oxido, calcium hydroxldo. 
magnesium carbonate, magnesium hydroxide, magnesium oxide, aluminum hydroxide, magnesium sulfate, 
barium sulfate, glass powder, clay, dolomite, mica, silica, alumina, potassium titan ate. woDastonft*. fibrous 
magnesium oxysulfate, and glass fiber. These Inorganic filler may be used alone or in any combination of 
two or more thereof. Talc calcium carbonate, barium sulfate and fibrous magnesium oxysulfate are 

45 particularly preferred as tho Inorganic filler. 

The average particle diameter (In the case of a spherical or flaky form) of the Inorganic tiller or average 
fiber diameter (Jn the case of a needle or fibrous form) is preferably 5 *m or less, more preferably 4 ^ m or 
less, most preferably 1 to 3 *m. Preferably the contont of tho inorganic filter having a particle diameter or 
fiber diameter of 0 ^m or more is 1% by weight or less. When the average particle diameter or average 

so fiber diameter Is more than 6 ftm, tho impact resistance of the molded article la unfavorably lowered. 
Examples of the hindered phenolic antioxidant not containing nitrogen Include: 

(1) 2.6-aWert-butyt-4-methy I phenol, 

(2) «^ecyl-3-(3.5-dlM9rt-butyI-4^droxyph6nyl) propionate* 

(3) pentaerythrityHetraJds [3^ ,6^-^^utyl-44iydroxy phenyl) propionate] 

66 (4) 3,9-Wsli ,i Hjlmethy H2^-(3-torrt 0- 

tetraoxasplro(5 1 5)urKlecane t 

(5) Methylene g#cel4)i3p^(^rt*utyl^meir^ propionate], and 

(6) 1 ,fr*exanedloH>ls[3K3.5K^^ propionate. 
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Examples of the nftrogen-comainlng hindered phenolic antioxidant Include: 

(1) trtazlne nitrogen-containing hindered phenolic antioxidants such as • 

(a) 1,3,$-trfs(3,SH*l-tert4xJtyl-^ 3H. 5H)trtona and 

(b> 2.4^ta<rH>ctyllhioW4^ydr(W^.5^^e^bulylanHlnoH ,3.5-triazine, 

(2) amine nitrogen-containing hindered phenolic antioxidants such as N.N*-riex«metrtylene-bis(3,5«di-tert- 
tjutyl^ydroxy-hydroclnnoxnide), and 

(3) N.N45l6[3-(3,MMerHtwilyh^ 

Among the above, tiiazine compounds are most preferred. 
Examples of the organic sulfur type antioxidant include: 

(1) dllrtdecy(-3,3 r -lhIodtproplonate. 

(2) 2-msrcaptoben2lmldazole, 

(3) dllauryl^3 t 3*-thkxil propionate, 

(4) cfinriyriatyW^-thlodipropionat^, 

(5) dsteary1-3,3MhlodTproplonat», 

(fl) pantaerythrftoI-tetraWs (/J-laurylthlopropfonate). 
examples of the oerttotrtesole ultraviolet absorber Include: 
(1) 2^ert-butyl-5-methyI-24iydroxy^^ 

(Z) 2,2wnothylone-bte[4-(l/l ^>totrainomyhbuty1)^(2HH^n20uiazole-2-yl) phenol. 

(3) 2-(3,5KiH0rt-tHjtyl-2-byd 

(4) 2-(3,5^tort-butyI-2-hydroxyphonyl) benzotriazote, 

(5) 2^3rS<fl«te^amyl-2^ydTOxyphenyr) bon2otrlazole, and 

(6) 2^5-methyl-2-hydrox^^ 

(7) ga^ydroxy^^lwa(i»^|motfiyWH>fizyrj 

The hindered amino light stabilizer must havo a molecular weight of 500 or more or not have a N-H 
bond in Its molecule and have a molecular weight of less than 500. Examples of the hindered amine light 
staWIfcer of this kind include the following compounds. 

Examples of the hindered amine light stabilizer having a molecular weight of 500 or moro Include: 

(1) dimethyl succlnete-l-<2-hydroxyethy0^hy^^ polyoondensation prod- 
uct, 

(2) 1,2,3,4-butanetetracarboxyflc a(^2^ l 6 1 0-tetrametfryM-plperId!nol tridecyl alcohol condensation prod- 
uct 

(3) 1^3.4-butanetetracarboxylfc acld-1 ^.63-tetramoihyM-plpeddUiol tridacyl alcohol condensation 
product 

(4) polytI{6-(l ,1 ^.3-totremelhyIbutyt)ImIno-i t 3,S^IazIrK>-2 1 4<llyl}{(2^63-ietramethyM-r^ 
he*ameU*ylene{(2,2^,e4etrametty 

(5) 2K3|5<n-tBft-butyl^ydroxybertzy acld^iE(1^^B.6^rrtametrtyi^plr^ricry1). 

(8) tBtrakis<2,2.e,^tetramothyM-plperidyl)-1 ^S.^utanetetracarboxylate, 

(7) tatrakis(1 ^ACWetramethyM-piperidyOf ,2,3.4-bctanetetracarboxy late. 

(8) bW ^L2.8.8-pantam6thy h4-pipertdyl) sebacato, and 

(9) tK2rr>(3.5-di4erWXityM-riydrow 
prr#ioriytoxy)-2AB.^tetremefr^ 

Examples of the hindered amine light stabilizer not having a N-H bond and having a molecular weight or 
less than 500 Include: 

CIO) B-bonzyl-7,7.B,e-t0tram^ 

Trie abovo-described compounds (1), (2), (5), (8), (8) and (8) are preferably used in the second 
embodiment of the present Invention, as the hindered amine light stabilizer. 

Antioxidants, thermal stabilizers, ultraviolet absorbers, flame retardanta, nucleating agents, organic 
niters, and Inorganic flBera. etc, commonly added to polypropylene resins, may be addsd as tong as the 
offoct of tho present Invention is not lost 

The composition of the present invention can be prepared by the conventional method A powder or 
pellet of a crystalline elhylene-prcpyfene btock copolymer Is blended with a thermoplastic elastomer, an 
inorganic filler, a hindered phenolic antioxidant not containing nitrogen, a nitrogen-containing hindered 
phenoflc antioxidant an organic sulfur type antioxidant a bonzotrlazole ultraviolet absorber, and a hindered 
amino light stabllteor, etc, In a Honschel mixer or the iHce, and the blend la melt kneaded In a monoaxia! or 
biaxial extruder to prepare the composition of Ihe present invention. Alternatively, the melt kneading may be 
conducted by using a roll or b anbury mbter-fnstead of the mono axial extruder. 
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The present invention wiU now bo described in more detail by r bul is by no means limited to. the 
following example* 

The abbreviations of the nrtrogen-wntaining hindered phenolic antioxidants, etc., used In the present 
Examples aro ad fottows. 

(1) Hindered phenolic antioxidants not containing nitrogen: 

(1) Af>1 .... 2^-di-tort^biityI-4-mBlhy1phonol 

(2) Af>2 ~„ cx^ocyl-;H3,Wl-tert-^^ 

(3) AO-3 .... pentaerythrityHetraJds [3-(33<n4e^butyl-4-hydroxypiienyi) propionate] 

(2) Nttrogen-containlno hindered phenolic antioxidants: 

(1) NAO-1 1 ^^tnsp.^kert-butyl^iyaVoxybonzy^ H, 3H, 5H)trlone 

(2) NAO-2 ... 2,4-W8(*octytthIo)^(4-^ 

(3) Organic sulfur type antioxidants 

(1) SAO-1 ~ diiaury1-9^ v -th]odlpropionate 

(2) SAO-2 - dietoary K3,3 f -tTiiodj pfoplon ato 

(4) Benarobiazole ultraviolet absorbers: 

(1) UV-i ^ 2K3-tD^buty1-5^emyh2-riYdro^^ 

(2) UV-2 — 2,2-memylerx*bi5[4-<1 J,3,34etra^^ 

(5) Hindered amine light stabilizers either having a molecular weight of 600 or more, or not having a N-H 
bond and having a molecular weight of less than 500: 

(1) HALS-1 _ dimethyl siKXdnate-lK2*ydroxyethyl)-44i^ poty con- 
densation product 

(2) HAL3-2 _ bis(1 A2,e,ei>entait^thyt-4^iporklyl) sebacate 

(3) HALS-3 ... 1A3>butarietetr«carboxy1fc «dd-1 ^^^pontamethy l^iperidlnol trldaeyl alcohol 
condensation product 

(4) HALS-4 - 8-bonzyh7.7^^-tetrameD^i-a^3ctyl-1 AS-tria2^plro[*^]ufKlet^e^ l 4^one 

(6) Other hindered amine tight stabilizers: 

(1) HALS-5 bis<2^B.04etram6thyM-pip©ridyi) sebacate 

(2) HALS-6 44»rizoy]cxy-2^.e.6-tetramettiyl-plporidino 

(3) KALS-7 tetraWs (2^ ( 6>tatramothyM-plp9fidy l>-1 ^^.4^tanotetracarboxyiate 
Example 1 

0)SyitBJttno ethylene-propylene block copotymor (PP-1) 

(a) Ethylene content: 7.5% by weight 

(b) MFR 20 g/10 mln 65% by weight 

(2) Bhytate-propyiene copolymer rubber (EPR-1) 

(a) ethylene content: 75% by weight 

(b) Mooney viscosity (MLt+4- 100* C) 20 ... 25% by weight 

(3) Talc (average particle diameter: 23 tan) _ 10% by weight 

(4) 10O parts by weight In total of the above materials (1). (2) and (3) were blended with the following 
materials: 

(1) Hindered phenofic antioxidant not containing nitrogen 
AO-2 _ 0-2 part by weight 

(2) Mliogen-contBlnlng hindered phenolic antioxidant 
NAO-1 ~ 0*2 pan by weight 

(3) Benzotrlazote ultraviolet absorber 
UV-1 _ 02 part by weight 

(4) Hindered amine light stabiliser 
HALS-1 _ 0.3 part by weight 

(5) Carbon black (pigment) ... 0.1 part by weight 
(8) Magnesium stearate _ 0.2 part by weight 

These materials were mixed by a Bonschol mixer. melt-Kneaded by a biaxial extruder set at 230" C. 
and palletized to prepare a polypropylene resin composition. 

The above-described polypropylene resin composition was injection-molded to prepare a flat plate test 
piece having a size of SO mm x 90 mm x 2 mm for a measurement of the properties thereof. 

The flat plate test piece was exposed to a saturated vapor of 1 J.l-Utchloroalhane for 30 sec, the 
surface thereof was washed, and tho tost plcco then dried In an oven set at 90* C. for 10 min. 

Thereafter, a plasma treatment was conducted. The conditions of the plasma treatment were as follows. 
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- Degree of vacuum 1.0 Torr 

• Output of microwave 0-0 5 Jew 

• Treating time 0*3 sec 

• Gae flow rate 600 cc/mixi 

• Treating gas air 

io After the pragma treatment, the teat pieco ww coated with a two-component polyurethane coating as a 

top coating, 10 a coating thickness of 40 ^m. The coating was dried at 1 20" C for 30 mln, and allowed to 

stand at room temperature for 46 hr to prepare a coated product 

The coating property of tho coatod products was then evaluated. First cross-cuts were provided in the 

coating of tho test piece, by a cutter knife, to divide the coating into 100 1 mm square sections, then Cello 
is Tape R was pressed thereover and peeled therefrom, and the number of sections at whioh the coating had 

peeled off was counted. 

The coating property was evaluated as o whan peeflng occurred Sn none of the sections. A when 
pooling occurred In 1 to 10 sections among 100 sections, and x when peeling occurred in 11 sections or 
more among 100 sections* 

20 Further, the weather resistance was evaluated on a test piece subjected lo the plasma treatment only. 
The evaluation of the weather resistance was conducted by measuring a time taken for a crack to become 
observable at a msgnWcatfon of x 50, by using a sunshine weetherometer under the condition of a black 
panel temperature of 83" C. 

A test piece waa used for the measurement of the physical properties, and the bending modulus and 
25 tzod impact strength were measured. The bending modulus and bod impact strength were measured 
according to ASTM 0-730 and ASTM D-258. respectively. 

The results of the measurements of the coating property and the physical properties are shown In Table 

1. 

30 Example 2 

A composition was prepared, molded Into a tost piece, and the coating property and weathering 
resistance evaluated In the same manner as that or Example 1„ except that HAL8-2 was used as tho 
hindered amine fight stabiliser instead of HALS*1. The results are shown in Table 1, In this Example, no 

39 measurement was made of the bending modulus and Izod impact resistance. 

Example 3 

A composition was prepared, molded into a tost piece, and the coating property and weathering 

40 resistance evaluated in the same manner as that of Example 1, except that hals-3 was used as the 
hindered amino light stabilizer instead of KAL8-1. Tho results oro shown in Toblo 1. trvthic Example, no 
measurement was made of the bending modulus and teod Impact resistance. 

Example 4 

A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance evaluated in the same manner as that of Example 1. except that 0.1 part by weight of UV-2 was 
used as the benzotriaaoie ultraviolet absorber instead of UV-1. in this Example, no measurement was made 
of the bending modulus and bod impact resistance. 
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Example 5 

A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance evaluated En the same manner as that of Example i, except that NAO-2 woo used as tho 
nitrop^n<orrtalnIng hindered phenolic antioxidant Instead of NAO-1 and HALS-2 was used instead of HALS- 
1 as the hindered amine light stab? fear. In this Example, no measurement waa made of the bending 
modulus and feod Impact resistance. The results are shown In Table 1- 
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Example 6 

A com position was prepared, molded into a tost place, and the coating property and woaihorlng 
resistance evaluated In Iho same manner as that of Example 1. except that 0.05 part by weight of AO-1 and 
e 0.1 part by weight of AO-2 and AO-3 were used as the hindered phenolic antioxidant instead of 02. part by 
weight ot AO-2 and the proportion of HALS-1 a* the hindered amine light stabiliser was Increased to 0.6 
part by woight. in this Examplo, no measurement wee made of the bending modulus and Jzod Impact 
resistance. The results are shown in Table 1. 

to Example 7 

A composition was prepared, moldod into a tost piooe. and tho coating property and weathering 
resistance evaluated in the same manner as that of Example 3, except that the proportion of NAOi as tho 
nitrogen-containing hindered phenoRc antioxidant was reduced to 0.1 part by weight In this Example, no 
is measurement was made of the bending modulus and Izod Impact resistance. Tho results aro shown In 
Table 1. 

Example S 

20 A composition was prepared, molded Into a test piece, and the coating property and weathering 
resistance evaluated in the same manner as that of Example 2, except that tho proportion of HALS-2 as the 
hindered amine light stabilizer woe Increased to 0.6 part by woight In this Examplo, no measurement was 
made of the bending modulus and Izod impact res^ance. The results are shown in Table 1. 

25 Example 9 

A composition was prepared, molded Into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 1 , except that the proportion of UV-1 was 
reduced to 0.1 part by weight and the proportion of HALS-1 was Increased to OA part by woight. In this 
30 Example, no measurement was made of the bendBng modulus and Izod impact resistance. The results are 
shown in Table 1. 

Example 10 

as PP-2 having an ethylene content of 7.5% by weight and a MFR of 30 g/i0 min was used as the 
crystalline ethylene-propylene block copolymer Instead of PP-1. Further, HALS-3 was used as the hindered 
amine fight stabilizer instead of HALS-1. A composition was prepared, molded into a test piece, end 
subjected to measurements of the bending modulus and Izod impact strength and an evaluation of tho 
coating property and weathering resistance, in the same manner as that of Example 4. except for tho 

40 abovo-doscrlbcd conditions. The results are shown In Table 1. 

Example 11 

A composition was prepared, molded Into a lest piece, and subjected to measurements of the bending 
40 modulus and teod Impact strength, and an evaluation of the coating property and weathering resistance. In 
the same manner as that of Example 10, except that PP-1 was used as the crystalline ethylene-propylene 
block copolymer Instead of PP-2 and a hydrogenaton product of a stynane-butadlone block copolymer 
rubber (SEBS) was used as the thermoplastic elastomer. The results are shown In Table 1. 

so Example 12 



The proportions of the crystalline ethytenepropylene block copolymer and ethylene-propylene 
copolymer rubber were 62% by weight end 28% by weight respectively, end talc and fibrous magnesium 
oxysulfare (MOS) were each used In an. amount of S% by weight as the Inorganic finer, Tho kind and 
sa proportion of the hindered phonoDc antioxidant were the same as those of Examples 10 and 1 1 . 

Thereafter, the bending modulus and Izod impact strength were measured, and the coating property 
and weathering resistance were evaluated. The results are shown In Table 1. 
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Exampto 13 

The proportions of the thermoplastic elastomer and talc were reduced to 22% by weight and 5% by 
weight, rttspoctivoty. Tho proportion of the crystalline ethylene-propylene block copolymer was Increased to 
6 73% by weight The resultant composition was molded Into a test piece and subjected to measurements of 
the banding modulus and Izod Impact resistance and an evaluation of tho coating property and weathering 
resistance. The results are shown in Table 1. 

Example 14 

•to 

A composition was prepared, molded Into a test piece, and tho coating property and weathering 
resistance evaluated In the same manner as that of Example 1 , except that HALS-4 was used as the 
hindered amine light stabilizer instead of HAL&-1. The results are shown In Table 1. in this Exampto, no 
moasuromont was mado of tho bonding modulus and Izod Impact resistance. 

rs 

Comparative Exampto 1 

A composition was prepared. moJdod Into a tost piece, and the coating property and weathering 
resistance evaluated In tho same manner as that or Example 1, except that (he proportion of HALS-1 as the 
20 hindered amine light stabilizer was Increased to 1.1 parts by weight In this Comparative Example, no 
measurement was made of the bending modulus and Izod Impact resistance. The results are shown In 
Table i.. 

Comparative Example 2 

as 

A composition was prepared, molded Into a test piece, and the coaling property and weathering 
resistance evaluated in the same manner as that of Example 3. except that the proportion of UV-1 as the 
benzotrtazole ultraviolet abeorber was Increased to 0.7 part by weight In ihfs Comparative Example, no 
measurement was made of the bending modulus and izod impact resistance. The results are shown In 
oo Tablet. 

Comparatlvo Example 3 

A composition was prepared, molded into a test pioco, and tho coating property and weathering 
as resistance evaluated In the same manner as that of Example 3, except that tho proportion Of NAO-1 as the 
nitrogen-containing hindered phenolic antioxidant was Increased to 12 parte by weight in this Comparative 
Bc&mple, no measurement was made of the bending modulus and izod Impact resistance. The results are 
shown In Table 1. 

40 Comparative Example 4 

A composition was prepared, molded Into a test piece, and the coating property and weathering 
resistance evaluated in the same manner as that of Example 9, except that no benzotriszole ultraviolet 
absorber was added. In this Comparative Example, no measurement was made of the bending modulus and 
46 Izod Impact resistance. The results are shown In Table 1. 

Comparative Example 5 

A composition was prepared, molded Into a tost pioco. and the coating property and weathering 
so resistance evaluated tn the same manner as that of Example 9. except that no nitrogen-containing hindered 
phenolic antioxidant was added and the proportion of UV-1 as the ultraviolet aoeorber was Increased to 02. 
part by weight In this Comparative Example, no measurement was made of the bending modulus and Izod 
Impact resistance. The resultB are shown In Table 1 . 

ss C^mparadve Example 6 

A composition was prepared, molded Into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 1, except that no hindered phenolic antioxidant 
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not containing nitrogen was added, tn this Comparative Example, no measurement was made of me 
bending modulus and Izod impact resistance mo results are shown In Table 1. 

Comparative Example 7 

5 

A compo&Won was prepared, molded into a test piece, and the coa&ng property and weathering 
resistance evaluated In the came manner as that of -Example 4, except that no hindered amine light 
stabilizer was added In Ihis Comparative Example* no measurement was made of the bending modulus end 
izod impact resistance. The results are shown in Tablo 1. 

Comparative Example B 

A composition was prepared, molded Into a lest piece, and the coating property and weathering 
rosistanco evaluated In the same manner as that of Example 4, except that HALS- 5 was used as the light 
t* stabilizer Instead of HALS-1 » In this Comparative Example, no measurement was made of the bending 
modulus and Izod impact resistance. The results are shown In Table 1. 



Comparative Example 9 

w A composition was prepared, molded into a tost piece, and the coaling property and weathering 
rosistanco evaluated In the same manner as that of Example- 4, except that 0.2 part by weight of HALS-6 
was used as the light stabilizer Instead of HALS-1. In this Comparative Example, no measurement was 
made of the bending modulus. and Izod Impact resistance- The results are shown in Table 1. 



7S Comparative Example 10 



The proportion of Ihe crystalline ethylenepropylene block copolymer was Increased to 87% by weight, 
and the proportion of the thermoplastic olastomor was reduced to 5% by weight. The resultant coating was 
subjected lo an evaluation of the coating property and weathering resistance and measurements of the 
30 bending modulus end Izod Impact strength. The results are shown in Table 1. 

Comparative Example 11 

A composition containing no Inorganic filler was prepared and subjected to an evaluation of the coating 
as property and wealhoring resistance and measurements of the bending modulus and Izod impact strength. 
The results are shown in Table i. 
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Example 15 

55 (1) Crystalline ethylene-propylene block copolymer (PM) 

(a) Ethylene content: 7.5% by weight 

(b) MPR 20 g/10 mln _ 67% by weight 
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(2) Emylone-propylene copolymer rubber (EPR-1) 

(a) ethylene content 75% by weight 

(b) Mooney viscosity (MLim 100* C) 20 ... 25% by weight 

(3) Talc (overage particle diameter: 2.5 itm) ~ 6% by weight 

(4) 100 parts by weight in total of Ihe above materials (1), (2), and (3) were blended wllh the following 
materials: 

(1) Hindered phenolic antioxidant 
AO-3 ... 0.3 part by weight 

(2) Organic* sulfur type antioxidant 
SAO-1 — 0.03 part by weight 

(3) Hindered amino light stabilizer 
HAtS-1 ... 0.4 part by weight 

(4) Carbon black (pigment) 0.1 part by weight 

(5) Magnesium ctoarato . M 0J2 part by weight 

These materials were mixed by a Henschel mixer, metHcneaded by a biaxial extruder set at 230 C, and 
pellotfeed to prepare a polypropylene resin composition. 

The abovo^descrlbed polypropylene resin composition was Injection-molded to prepare a flat plate test 
piece having a size of 50 mm x 90 mm x 2 mm for a measurement of the properties thereof. 

The flat plate test piece was exposed to a saturated vapor of 1,1,t-irichloroemane for 30 sec. the 
surface thereof was washed, and the test piece then dried In an oven set at 90* C, for 10 mln. 

Thereafter, a plasma treatment was conducted. The conditions ot the plasma treatment were as follows, 

. Degree of vacuum 

• Output: of microwave 

• Treating time 

• Gas flow rate 
. Treating gas 

After the plasma troatmont tho tost piece was coated with a two-component pofyurothane coating as a 
top coating, to a coating thickness of 40 P m. The coating was dried at 120* C for 30 min. and" allowed to 
stand at room temperature for 48 hr to prepare a coatod product. 

The coating property of tho coated products was then evaluated. First cross-cuts were provided in the 
coating of the test piece, by a cutter knHe, to divide the coating into hundred 1 mm square sections, then 
Cello Tape- 9 was pressed thereover and peeled therefrom, and the number of sections at which the coating 
has peeled off was counted. 

The coating property was evaluated as o when pooling occurred In none of the sections, a when 
peeling occurred In 1 to 10 sections among 100 sections, and x when peeling occurred in 11 sections or 
more a among 100 sections. 

Further , tho weather resistance was evaluated on a test piece subjected to the plasma treatment only. 
The evaluation of the weather resistance was conducted by measuring a time taken for a crack to become 
observable at a magnification of x 50, by using a sunshino woathero meter under the condition of a black 
panel temperature of 83* C. 

A test piece was used Tor the measurement of the physical properties, and the bending modulus and 
Izod Impact strength wore measured. The bending modulus and Izod Impact strength were measured 
according to ASTM D-790 (measurement temperature 23* C). and ASTM D-2G8 (measurement temperature 
-30* C). respectively. 

Tho results of tho meacuremonte of the coating property and the physical properties are shown In Table 

2. 

Example 13 

A composition was prepared, molded Into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 15, except that HALS-3 was used as the 
hindered amino light staWHzor Instead of HALS-1. The results are shown In Table 2. in this example, no 
measurement was made of the bending modulus and Izod Impact resistance. 



1.0 tforr 
0.05 lew 
0.3 sec 
600 cc/roin 
air 
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Example 17 

A composition was prepared, molded Into a test pleco, and the coating property and weathering 
resistance evaluated in the same manner as that of Example 15, except that HALS-2 was used a the 
s hindered amine tight stabilizer Instead of HALS-1. The results are shown In Table 2. In this Example, no 
maasuromont was made of the bending modulus and kod Impact resistance. 

Examplo 18 

io A composition was prepared* molded Into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 15, except that the kinds and amounts of the 
additives were changed as shown In Table Z. In this Exampto, no measurement was made of the bending 
modulus and Uod Impact resistance. The results are shown in Table 2* 

T6 Example 19 

A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 18, the kinds and amounts of the additives 
were changed aa shown in Table 2* In this Example, no measurement was made of the bending modulus 
20 and Izod Impact resistance- The results are shown In Table 2. 

Example 20 

A 65% by weight amount of PP-2 having an ethylene cement of 7,5% by weight and a MFH of 30 g/IQ 

zs mln was usod as the crystalDne ethylene-propylene block copolymer instead of PM. Further, the 

hydrogenatJon product of etyrono-butDdteno block copolymer rubber (SEBS) {manufactured by Shell 

Chemicals) was used as the thermoplastic elastomer and the amount of the talc added was reduced to 7% 

by weight and 3% by weight of fibrous MOS having an average fiber diameter of 0.3 urn and an average 

fiber length of 26 /on was used. A composition was prepared, molded into a tost pleco. and subjected to 

30 moasuroments of the bending modulus and teod impact strength and an evaluation of the coating property 

and weathering resistance, in the same manner as that of Example 19, except for the above-daacribed 

conditions. The results are shown in Table 2. 
« 

Comparative Example 12 

96 

A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 15, except that the hindered phenol antioxidant 
was not added. In this Comparative Example, no measurement was made of the bending modulus and Izod 
Impact resistance. The results are shown In Table 2. 

40 

Comparative Example 13 

A composition was prepared, molded Into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 15, except that the organic sulfur type 
4& antioxidant was not added. In this Comparative Example, no measurement was made of the bending 
modulus and Izod impact resistance. The results are shown In Table 2. 

Comparative Example 14 

so A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance evaluated In the samo manner as that of Example 15. Oxcopt that tho amount of the sulfur type 
antioxidant added was increased to 0.55 parts by weight In this Comparative Example, no measurement 
was made of the bending modulus and Izod impact resistance. The results are shown In Tabto 2. 

65 Comparative Example Tg 

A composition was prepared, molded Into a test piece, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 15, except that no hindered amine light 
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stabilizer was added. In this Comparative Example, no measurement wad made of the bending modulus and 
Izod Impact resistance. The results are shown in Table 2. 

Comparative Example 16 

5 

A composition was prepared, molded into a tost pioco, and the coating property and weathering 
resistance evaluated In the same manner as that of Example 15, except that HALS-5 having an N-H bond In 
the molecule was used as the hindered amine light stabilizer, m this Comparative Example, no measure- 
ment was made of the bending modulus and izod impact resistance. The results are shown In Table 2. 

to 

Comparative example 17 

A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance- evaluated in tho eamo mannor as that of Example 18, except that 0.3 parte by weight of HALS-6 
16 having an M*H bond In the molecule was used as the hindered amine light stabilizer. In this Comparative 
Example, no measurement was made of the bending modulus and Izod impact resistance* The results are 
shown In Table 2. 

Comparative Example IS 

20 

A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance evaluated in the same manner as thai of' resistance evaluated In Ihe same manner as that of 
Example 18, except that 03 parts by weight of HAL3-7 having an N-H bond In the rnoloculo was used as 
the hindered amine light stabilizer. In this Comparative Example, no measurement was made of the bending 
26 modulus and Izod Impact resistance. The results as shown In Table 2. 

Comparative Example 19 

A composition was prepared, molded into a test piece, and the coating property and weathering 
39 resistance evaluated in the same manner as that of Examplo 15, except that tho amount of the hindered 
amine light stabilizer added was Increased to 1.1 part by weight In ihts Comparative Example, no 
measurement was made of the bending modulus and Izod impact resistance.. Tho results ore shown In 
Tablo2. 

36 Comparative Example 20 

A composition was prepared, molded into a test piece, and the coating property and weathering 
resistance evaluated Hi the same manner as that of Example 15, except that 83% by weight of PP-1 was 
used as the crystalline ethylene-propylene block copolymer and 0% by weight of EPR-i was used as the 
wo thermoplastic elastomer. The results are shown in Table 2. 

Comparative Examplo 21 

A composition wes prepared, molded into a tost piece, and the bending modulus and the Izod impact 
4S strength were measured and the coating property and weathering resistance were evaluated In the same 
manner as that of Example 15, except that 75% by weight of PN was used as the crystalline ethylene- 
propylono block copolymer and that no talc was added. Tho results are shown in Table 2. 
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No. 


Kx-15 


Ex.16 


Ex.17 


Ex. IB 


EX.19 


Ex.20 


Con. 
Ex* 12 


Cos. 
Ex.13 


PP-1 


67 


67 


67 


67 


67 




67 


67 


PP-2 












63 




_ 




25 


25 


25 


25 


25 




25 


25 


SEBS 












25 






Talc 


9 
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a 


a 


a 


7 


9 
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Fibrous KOS 












3 






AO- 1 








0.1 


0.1 


0.1 






AO- 2 








0.1 


0-1 


o.i 






AO-3 


0.3 


0.3 


0.3 


0.2 


0.2 


0-2 


- 


0.3 


SAO-1 


0.03 


0*03 


0.03 


- 






0.03 


- 


SAO-Z 


- 


- 


- 


0*05 


0.03 


0.03 


- 


- 


HALS-1 


0.4 






0.35 


— 




0.4 


0.4 


HALff-2 




m 


0.4 












HALS- 3 




0-4 






0.33 


0.35 






ttALS-5 


















HALS- 6 


















HALS-7 








m 










Modulus in 
bonding (kg /cm 


11300 
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IZDd (kg. cm/cm) 
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CcacIc generation 
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1950 
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Table 2 (Cotttlniig.dl 





No. 


Con* 
Ex.14 


Com* 
Ex.15 


Com* 
Ex. 16 


Com. 
Ex-17 


Com. 
Ex- 19 


Cora* 
Ex.19 


Com. 
Ex.20 


Com. 
Ex. 21 


5 


PP-1 


67 


67 


67 


67 


67 


67 




75 




PP-2 


_ 


_ 


_ 


m 


- 






- 


10 


EPft-1 


23 




25 


25 


25 


25 


9 


25 


SEBS 


_ 


_ 


_ 


_ 




- 


- 


- 




Talc 


8 


6 


a 




a 


a 


3 


0 


15 


Fibrous HOS 








_ 


_ 






_ 


A0-1 








0.1 


0.1 




_ 






AO-2 






m 


0.1 


0.1 


_ 




_ 


2$ 


AO-3 




0-3 


0.3 


0.2 


0.2 


0.3 


0.3 


0.3 




SAO-1 


0-55 


0.03 


0.03 


- 


- 


0.03 


0.03 


0*03 




5A0-2 


• 


- 


- 


0.05 


0.05 


■ 


■ 




2S 


HALS-1- 


0.4 


- 


- 


- 


- 


1.1 


0.4 


0.4 




HAL5-2 




















HaLS-3 


















30 


HALS -5 






0.4 














HALS-6 








0.3 












. HALS-7 










0.3 








35 


Modulus in 
bending (kg/on*) 














19000 


m 




Icod (kg -cm/ an) 














3 




AO 


Croaa-cutJ peeling 


teat x 


o 


X 


X 


X 


X 


X 


A 




Crack goaaratiou 

time (Hr) 


1030 


350 


2050 


1900 


1970 


3300 


xaso 


1300 



The following is apparent, from Ihe abovo-ooscnb^d examples and comparative examples. 
(1) A composition lacking any of tho hindered phenolic antioxidant not containing nitrogen, nilrogen- 
contalnlng hindered phenolic antioxidant organic sulfur type antioxidant benzotiiazoie ultraviolet ab- 
sorber, and hindered amine light stabiliser has a poor weathering resistance, 
so (2) When tho Wndorod amine light stablTlzer does not satisfy the requirements specified In the present 
application, the composition has a poor coating property and a good adhesion of the coating cannot be 
attained even after a plasma treatment 

(3) Even when the composition contains all of the hindered phenolic antioxidant not containing nitrogen, 
nitrogan-containing hindered phenolic antioxidant organic sulfur type antioxidant bonzotrtazole ultraviolet 
66 absorber and Hndorod amine light stabilizer, the weathering resistance and coaling property are 
unsatisfactory If the proportions of fhe above-described additives are outside the respective ranges 
specified in tho present invention. 
In tho polypropylene rosin composition ol the present Invention, use is made, as an antioxidant of a 
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combination of a hindered phenolic antioxidant not containing nitrogen with a nitrogen-containing hindered 
phenolic antioxidant in the first embodiment, and a combination of a hindered phenol antioxidant with an 
organic sulfur antioxidant in the second embodiment Further, a hindered amine either having a molecular 
weight of 500 or more, or not having a N~H bond and a molecular weight of less then 500 ia ueed oe a light 

6 stabilizer. The composition of the present invention ensures that there is no substantial btoocflng-out of Ihe 
hindered amine fight stabilizer onto the surface thereof , and therefore, the subsequent plasma treatment can 
be effectively conducted, and the coating property can be remarkably improved. Even If the bleeding out of. 
for example, the hindered amine light stabilizer occurs, the plasma treatment can be effectively carried out 
Accordingly, the composition of the present Invention can oatlgfy the compatibility of tho weathering 

ro resistance with the costing property currently demanded for bumper materials, 

Claims 

1. a polypropylene resin composition comprising: 
1B fi) 100 parte by weight of a composition comprising: 

(a) 45 to 88% by weight of a crystalline ethylene-propylene block copolymer* 

(b) 10 to 35% by weight of a thermoplastic elastomer having a substantially saturated main chain, 
and 

(c) 2 to 25% by weight of an inorganic filter; 

as 00 0.03 to 0.6 part by woight of a hindered nKrogon-free phenoBc antioxidant: 

(iH) OXO to 0j6 pan by weight of a nitrogen-containing hindered phenodc antioxidant; 
Civ) 0,03 to 05 part by weight of a benzotrtazole ultraviolet absorber; and 

fy) 0.05 to 1.0 part by weight of a hindered amine Sght stabilizer having a molecular weight of at 
least 500 or having no N-H bond and having a molecular weight of less than 500. 

23 

2- A polypropylene resin composition as claimed in claim 1, wherein the crystalline ethylene-propylene 
block copolymer has an ethylene content of 5 to 25% by weight and an MFR of 10 to 70 g/10 min. 

3. A polypropylene resin composition as claimed in claim 1. wherein the thermoplastic elastomer Is at 
so least one member selected from the group consisting of hydrogenated products of ethylene-propylono 
copolymer rubbers, ethylene-propyiene-diene terpolymer rubbers, ethyione-butene copolymer rubbers, 
styrene-butadfene block copofymor rubbers, styrono-butadiene random copolymer rubbers, styrene- 
isoprene block copolymer rubbers, and styrene-isoprene random copolymer rubbers. 

39 4. A propylene resin composition as claimed in claim 1 , wherein the Inorganic tiller has an average size Of 

5 *m or less. 

5- A polypropylene resin composition as claimed in claim 1, wherein the inorganic filler is at least one 
member selected from the group consisting of talc, calcium carbonate* calcium oxido, calcium 

40 hydroxide, magnesium carbonate, magnesium hydroxide, magnesium oxide, aluminum hydroxide, 
magnesium sulfate, barium sulfate, glass powder, clay, dolomite, mica, silica, alumina, potassium 
titanete. woiiastonrte, fibrous magnesium oxy sulfate, and glass fiber. 

6. A polypropylene resin composition comprising: 

*> (1) 100 parts by weight of a composition comprising: 

(a) 45 to 80% by weight of a crysfcaBIne ethylene-propylene block copolymer, 

(b) 15 to 30% by weight of a thermoplastic elastomer having a substantially saturated main chain, 
and 

(c) 5 to 25% by weight of an Inorganic fillon 

so GO 0.09 to 1 .0 part by weight of a hindered phenolic antioxidant; 

(Hi) 0D1 to 0.5 part by weight of an organic sulfur type antioxidant; and 

(Tv) 0.0S to 1.0 part by weight of a hindered amine light stabilizer having no N-H bond. 

7, a polypropylene resin composition as ctaimod in claim 8, whoroln tho cryctalllo othytorto-propylono 
ss block copolymer has an ethylene content of 5 to 25% by weight and an MFR of 10 to 70 g/10 mfn. 

a A polypropylene resin composition as claimed in claim 0, wherein the thermoplastic elastomer is at 
least one member selected from the group consisting of hydrogenated products of ethylene-propylene 
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copolymer rubbers, ethylena-propylene-dlene terpolymer rubbers, ethylene-butene copolymer rubbers, 
styrene-butadlene block copolymer rubbers, etyrene-btrtadlene random copolymer rubbars, styrene- 
Isoprene block copolymer rubbers, and styrene-isoprene random copolymer rubbers, 

9. A propylene rosin composition as dawned in claim 0. wherein (he inorganic filler has an average size of 
5 *m or less, 

10. A polypropylene resin composition as claimed In claim 6. wherein the Inorganic filler is at least one 
member selected from the group consisting of talc, calcium carbonate, calcium oxide, calcium 
hydroxide, magnesium carbonate, megnashjm hydroxide, magnesium oxide, aluminum hydroxide, 
magnesium sulfate, barium sulfate, glass powder, day. dolomite, mica. siUca. alumina, potassium 
titanata. wollastonfle. fibrous magnesium oxysulfate, and glass fiber. 
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